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No association between dopamine D4 receptor gene variants and Novelty Seeking SIR -Personality traits have shown considerable heritable components. A variable number tandem repeat polymorphism (VNTR) in exon 3 of the dopamine D4 receptor gene (DRD4) 1 has been associated with the personality trait Novelty Seeking. 2, 3 This finding was followed by both replications and non-replications. 4 Different personality inventories, eg Temperament and Character Inventory (TCI), 5 Karolinska Scales of Personality (KSP) 6, 7 or the revised NEO Personality Inventory (NEO-PI-R) 8 were used in the different studies. It has been claimed that the DRD4 exon 3 VNTR polymorphism only corresponds to some specific sub-traits of Novelty Seeking (eg exploratory, extravagant and extraverted traits). 9 If this is true, certain personality scales may be more associated with this polymorphism than other scales. Recently, a Japanese research group reported association between a putative functional DRD4 promoter polymorphism (−521C/T) and Novelty Seeking. 10 Subjects with DRD4 −521C/C genotypes scored higher in Novelty Seeking than subjects with the −521C/T or −521T/T genotypes. This result was partly replicated among Caucasian Hungarians. 11 We attempted to replicate these findings in a Swedish sample of healthy control subjects. We also analysed if the use of TCI would change our previous inability (using KSP and NEO-PI-R) to detect an association between DRD4 polymorphisms and Novelty Seeking-related traits. [12] [13] [14] The study was approved by the Ethics Committee of the Karolinska Hospital. All subjects participated after giving informed consent. Subjects were unrelated Caucasians from Stockholm. They were either re-examined healthy controls in biological psychiatric studies performed previously, 15 or subjects drawn at random from the general population in the north-western part of Stockholm County. 13 There were 211 men and 170 women who had filled in at least one of the personality questionnaires TCI, KSP, Swedish universities Scales of Personality (SSP), 16 or NEO-PI-R, respectively. Their age range was 19-83, with a mean (± standard deviation) of 42.5 (± 13.4). DNA was extracted from venous blood. Genotyping of the DRD4 −521C/T variant was performed with a somewhat modified protocol of Okuyama et al. 10 Applying the original polymerase chain reaction (PCR) primers to an investigation of schizophrenia families (unpublished results), we observed several inconsistencies with Mendelian inheritance. These inconsistencies were resolved with a new forward primer (5Ј-ATG AGC TAG GCG TCG GCG G-3Ј), used in the present study. However, genotyping errors caused by the use of the original primers should occur randomly in unrelated subjects with different personality profiles and should not in principle give rise to a false positive finding. Genotyping of the DRD4 exon 3 VNTR has been previously described. 13 The statistical analyses were performed with analysis of variance (ANOVA). If no normative data were available, ie calculations of T-scores were not possible, analysis of covariance (ANCOVA) was performed to correct for age and gender effects.
The DRD4 promoter allele frequencies were 0.42 (C) and 0.58 (T), distributed on the following genotypes: C/C (15%), C/T (54%), and T/T (31%). No significant associations between the DRD4 promoter polymorphism and Novelty Seeking or related traits were found in any of the different personality scales used (Table  1 ). DRD4 exon 3 VNTR allele frequencies were 0.08 (two repeats), 0.06 (three repeats), 0.65 (four repeats), 0.01 (five repeats), 0.01 (six repeats), 0.19 (seven repeats) and 0.01 (eight repeats). No significant associations were detected when genotypes were classified 2, 3 into short (both alleles less than six repeats) vs long (at least one allele more than or equal to six repeats; F = 0.00, df = 1,242, P = 0.95), 4/4 vs 4/7 (F = 0.03, df = 1,164, P = 0.86), and genotypes with at least one 7-repeat allele vs those without 7-repeat alleles (F = 0.01, df = 1,242, P = 0.92). Furthermore, no comparisons between exon 3 VNTR and Novelty Seeking sub-scales reached significance (P у 0.49). Correction for age and gender did not significantly change the results (data not shown). The power of the present study was more than 0.99 given alpha = 0.05 and an effect size (f = 0.41) similar to the original Japanese study. 10 The results are in accordance with previous results in the present and other Swedish populations from analyses of putative relationships between different DRD4 exonic variants and personality traits assessed with KSP or NEO-PI-R. [12] [13] [14] 17 The results are also in accordance with a recent study investigating DRD4 promoter polymorphisms and Novelty Seeking in 173 Japanese men. 18 No evidence was found for the suggestion that DRD4 polymorphisms are only associated with some specific aspects of Novelty Seeking. Thus, neither Novelty Seeking related scales from KSP, SSP, or NEO-PI-R, nor the TCI Novelty Seeking sub-scales were associated with DRD4 polymorphisms. When all personality scales were analysed there were associations between the DRD4 −521C/T polymorphism and one of 31 TCI scales (C5: pure-hearted principles, F = 3.80, df = 2,302, P = 0.02), none of 15 KSP scales, one of 13 SSP scales (Physical Trait Aggression, F = 3.78, df = 2,362, P = 0.02), and three of 35 NEO-PI-R scales (Neuroticism, F = 3.47, df = 2,137, P = 0.03; Anxiety (N1), F = 5.17, df = 2,137, P = 0.007; Competence (C1), F = 3.91, df = 2,137, P = 0.02). However, after multiple testing none of these differences remained significant. Our inability to reproduce the original Japanese 10 and Hungarian 11 results may be due to different sample compositions. Our samples included Swedish Caucasian men and women of different ages. The original Japanese study investigated young Asian men. 10 The Hungarian study assessed Caucasian men and women but detected association only among women. 11 If the DRD4 −521C/T polymorphism itself does not add susceptibility to Novelty Seeking, but is in linkage disequilibrium with a nearby located functional variant, it is possible that linkage disequilibrium exists in certain Japanese and Hungarian populations but not in the Swedish population. If the effect size is considerably smaller than suggested from the original Japanese study, the relationship may have escaped detection in our study. Finally, the Japanese and Hungarian findings, based on 86 and 109 individuals, respectively, may also be attributed to chance. We conclude that the investigated DRD4 promoter variant (−521C/T) is unrelated to Novelty Seeking or related personality traits in the present Swedish sample. With regard to Novelty Seeking and related traits, the use of four different personality constructs did not improve our ability to detect the proposed association. In view of previous studies it does not seem likely that Molecular Psychiatry the DRD4 polymorphisms that have been analysed so far are associated with Novelty Seeking or related personality traits in the investigated Swedish populations.
